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10 Claires. 
1 
This :invention relaçes t0.phot0.gr:aphy nd:ar- 
ticularty to ,compounds Which form dyes on cou- 
pling ith he devel0pig agent t0 predce 
.calored images. 
, I is nown .that colred photographic images 
may:bë.formed by using a developer which po- 
dues a colored :image on development. The 
,colord comp0d thus fermed is deposited..ad- 
,j.aent the iler gins of the silver image d- 
ingd¢loment. Iris also knon that a color 
-agemay.be fored by adding fo saiddeveloper 
:slBin or by .cqrating in the silver ha!ide 
:emusi«n bef0re or after exposure .a .compeund 
which coupl during development wth 
,0xiati.on product of the develoing agent and 
whi¢h f0rs a .colored cemDound which is like- 
wse-dsitd .aaeent:he :si!Tçr grs qf .te 
silver image ding development. Such .a coin- 
:pond which  employed in c0ction with 
developing gent for çhe sflvçr :nd wh!ch Cçples 
,with the odtion product of the deveoping 
gent during development is referred :fo-here 
s  oeupling compound or coupler. 
The use of-various pyrzolone deriwtives for 
the production of the magenta ge :in thr- 25 
Col0phogzaRhy is well-known.and-the:se of 
1 »RhenY!--acylano5-pyrazolnes for :thpur- 
pose is deibed -Porter and Wesberger 
Patent :2,369,489. One ,of the disadvantages 
these couplrs is ,that when the Coupler is ,ip- 30 
.corporated : the sensitive emulsion layer, 
residual-couPlers which xemain after 
çf thede e is not so stable.  S desed- 
causes s¢oloration,of the final picte. A fur- 
er disadwne is that :the .magenta dye .35 
f0med from the;couplers abserbs more blue light 
thais desired. 
If stherëforean ebJect.eï the .presentinven- 
ion :pode.a novel Cls ofcouplers, for form- 
gthë:mgenta dye image :in oelor phot0graçhy. 
Aïrthër. 0bjeciS to.provde couplers :whichhave 
impoved stabiiity  lht ,and heat when n- 
Co»ateddnthe emuIon layer. Astfllfther 
J4st0::provide a class 6f-couplers.for 
ig:gènta,dyes which.absorb less-blue !ight 5 
than Silar couplersan4:hchhave 
absorption -shd .towar the longer ve 
lengt. Other.objects wiH aPar from the, fpl- 
long description of o:vetion. 
ese objec :re -accemplised by deelÇig  50 
n êxsed silver halide emuion lyer .ith 
 ar.omatic amino developg:agent in .the 
Dresenceof: a l?çhel3-acylino-5pyrolone 
Copl -omund hng :t :least two hagen 
bstitUents on :e lrphel raoEcal. , The. coin- 55 

(Cl. 9-6) 

pounds which we,propose fo use have the follow- 
ing structurel formula: 
N=O--NH C 0 R 

where Xis ,hatogen such ,as chlorine or bromine, 
n is two Or raoard cOR is n acyl radial such 
as benzoyi, phenyl acetyl, etc. Compounds haw 
ing ..the ab0e .formula, in which Xn repesents 
three ehlorine substituents are espec!ally valuble 
for use as couplers accorng to out inention. 
The following compounds illustrate the cou- 
plersWh!ch-may bè sed Çcççring o çur inven- 
tion. 
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6. CI NC--NS C 0-x 
< >--N I NttCOCtt0 
 C O--CI 
I" (2',5-dichlorophenyl)-3- [ 3"- (2'',4''-di-tert. amyl- 
phenoxyacetamido) -benzamido ] -5-pyrazolone 
7. C1 N=C--NttC 0 
CIIN/ J NttCOCtt20 
C 0--] 
I- (2',4',6'-trichlorophenyl)-S-[ S'-(2',',4",-di-tert. 
phenoxyacetamido)-benzamido ]-5-pyrazolone 
8. 
Br NC--NSC 
Br-N / 0COCI20 
3r C 
1- (2',4',G'-tribromophenyl):S-[ S'-(2'  ,4,,-di-tert. amy]- 
phenoxyacetamido) -benzamido ]-5-pyrazolone 
9. C 
CI ' N C --NII CO C II2CII20 C II 
1-( 2',4,6-trehloroglmnyl )-8-[B-2 "  4'-di-tert. amyl- 
phenoxy) -propionamido] -5-p'razolone 
I0. Cstt 
Br NC--NSCOCSCSOCS, 
1-( 2",4 ',6"-tribromoghenyl )-8-[B-2' ',4' "-di-tert:. mnyl- 
phenoxy) -propionamido] -5-pyrazolone 
ll. 
CI N--C--NH C 0 
1-( 2',g'-diehloro )-8-[ 8"-( 4" '-tert, amylphenoxy)- 
benzamido] -'5-pyrazolone 
12. Br NC-Nt C 0/-- 
l"(2",4,6-trbromoghenyl)-3-[8"-(4"-tert, amyl- 
phenoxy) -benzamido] -5-pyrazolone 
The compounds of our invention are prepared 
in general by condensing a dihalo or trihalo aryl 
hyàrazinè with ethyl-fl-ethoxy--imino proprio'- 
nate to form an ethyl-fl-(p-haloaryl) hyàrazine- 
fl-imino propionate and ring closure of the lat- 
ter with sodium ethoxiàe. The imino compounà 
is acylated in the usual manner fo form the acyl- 
amino pyrazolone. 
Compounà 1 was prepared as follows: 
2,4,6-tribromaniline (Beilstein 12, 663) was di- 
azotizeà and the colà solution of diazonium sale 
was aààeà fo a colà sodium sullqte solution. The 
mixture was warmeà fo 60 ° C. for 30 minutes and 
was Ehen esterified with concentrated hydrochlo- 
tic acid. The reaction mixture was then heated 
ovelaight on the steam bath. The 2,4,6-tribro- 
mophenylhyàrazine hyàrochloriàe was obtained 
by adàing concentrated hyàrochloric acid fo the 
hot solution. The hyàrochloriàe was converted 

to the free base and w2,s added to boiling chlor0- 
benzene, then ethy!.--ethoxy--imino propio- 
nte ws added and a small amount of glacial 
acetic acid was added as a cata!yst. The mixture 
5 was refiuxed for rive minutes and was then cooled 
overùght ai 0 fo 5 ° C. The crystals of the hy- 
drazine imino propionate were filtered off and 
washed with co]d ch!orobenzene and petroleum 
ether. 
]..! A solution oï sodium ethoxide was prepared 
from sodium and alcohol and fo this was added 
the ethy!-(2,4,6-tribromophenyl) hydrazine-p- 
. imino propionate iFepared above. The mixture 
was refluxed for !5 to 20 minutes, cooled to 50 ° 
] C., diluted with water snd esterified with gla- 
cial acetic acid. i-(2',4',8'-tribromophenyD-3- 
arnino-3-1»yrazoione separated as a thick, creamy 
slurry and this rnixture was cooled, filtered and 
the lrOduct washed with water and dried at 
20 i00 ° C. 
ïhe 1 - (2',4',6'-tribromophenyl) - 3 - amino - 5- 
pyrazoIone was dissolved in àry pyridine and two 
mole oï bcnzoyl chloride were added. The mix- 
ture w«s heaed for ten minutes on a stea-m bath, 
5 then cooied 40 roon] e-m.perature and diluteà 
with wateï. The procuct whicl separated was 
the dibenzoyl derivative. The dibenzoy! àeriva- 
rive v«as saponified in alcoholic potassium hy- 
droxide and the solution was filtereà and acidi- 
30 fied xvlth acetic acid. The 1-(2',4',6'-tribromo- 
pheny!)-3-benzamido-5-iyïazolone separateà as 
a solid and was ïitered, washed with water and 
dried amd round fo have a melting point of 
274-2 o C. 
5 Compound 2 was prepaï'ed in the saine man- 
neï as comçound 1 using 2,4,6-trichloroaniline 
(Beilstein 12, 627) instead of 2,4,6-tribromaniline. 
Compound 3 was prepared in the saine man- 
ner as cornpound 2, using phenylacetyl chloride 
40 in place of benzoyl chloride. 
Compound 4 was prepared in the saine man- 
ner as compound i, using phenylacetyl chloride 
in place oï benzoyl chloride. 
Compound 5 was prepared as follows: 
45 50 grains of i-(2',4'-dichlorophenyl)-3-amino- 
5-pyrazolone, prepared as in the preparation of 
compound i, using 2,4-dich!oroaniline in place of 
2,4,6-tribronlaniline was placed in a round-bot- 
tomed fiask togetheï with 625 cc. of glacial acetic 
50 acid and 93 grands o m-nitrobenzoyl chloride. 
The mixture was heated fo boiling and refluxed 
for 30 minutes. A clear solution was forrned but 
the product began to separate while still hot. The 
reaction mixture was cooled fo room temperature, 
5 filtered, washsd with 500 cc. of ethyl alcohol and 
500 cc. oï eher and dried ai i00 ° C. This formed 
tle diacyl derivative which was sifted, suspend- 
ed in % ethyl a!cohol and heated fo 70 ° C. and 
40% caustic solution was stiïred into the mixture. 
60 The sEirring was continued vigorously for sixty 
seconds and the mixture acidLfied with glacial 
acetic acid. The monoacyl product separaed ai 
once and the slurry was stirred and cooled to 
room temperature. The product was flltered, 
65 washed wiEh 200 cc. of ethyl alcohol, and 200 cc. 
of eEher and dried ai i00 ° C. This formed the m- 
nitrobenzamido derivative and 53 grains of this 
derivative wa placed in a round-botom flask 
with 1325 cc. of 90% acetic acid. The mixture 
70 was heated to .boiling and 53 grains of iron pow- 
der were added. The charge was refluxed or 
fifteen minutes or until all of the nitro compound 
had dissolved. The solution was then flltered and 
sEirred into two liters of boilina water. THis mix- 
75 ture was heated fo boiling, cooled fo room Eem- 



1)eratureandflltered. The 1- (2'4'-dichlorophen - 
yl)- 3 -(3; arninobënzmido)- 5 - ymlune 
washed wlth 00 cc. o ethyl alcohol, then with 
00 cc. of ter ad dried af 10,0  C. Thls prod- 
uct was then rected with ,4-terç. amylphe- 5 
noxy acetyl chlode fo fom the final product 
which was od o have a.melting point of 
o 135  C.  
Cpounds .6, 7 n'8 Wè ade i the sgme 
le. 
Compod  Was prepared y. thesame pro- 
cedure as c0mpod 2 g, B-2,4-di-têrt. yl- 
phenoxy propi0nyl coride' (esberger et 1. 
U. S. pplication Serial o. 83,6) itead 6f n- 
.zoy 'coride. If had a melting point of 220-22  
C. 
Compod 10 was prepared by the saine proce- 2o 
de  compod 1 usg B-2,4-di-terk amyl- 
ppxy propiony chloride instead of beoyl 
ChIOPïdè. = If hd a»ltingint of 5270c. 
C0m6unll ws =preçafed b .Condénsg i- 
.(2,;S«dichl6r5phenyl) ,3-amino- 5:-yrazolone 
with 4'-terk amyl3phendbenzol  chl0ride 
(eissberger e al. appcation Seri No. 
It had a mltg int of 110-112 = C. 
Compod 1 was prepared in the same way as 
comp0und 11, using 1-(2',4'6'-tribromophel)- 30 
3-amino-5-pyrazolone insted of the 2,5-dichloro- 
phenyl derivative. If hd  melting t of 
Celn Of o»comds may be used  de- 
velopg Solutions contag a primary aromatic 5 
amo developg agenk Compounds 1 fo 4 may 
be ed in thiSïWy. Thëfoowingexample lus- 
lates a deçel0Ping solution which may be used 
with the compoun 0f ourinventfon. 
"A. 
ïpino etl ae suate ......  .... - 
Soi.sflte (adro) ............. _ '5 
S0di carbonate (aydro) ......  ...... 20 45 
Potai bromide .......................... 
ater  i liber. 
1 - ( 2',4',6'-trichloro phenyl) -3-amido-5- 50 
pyrazolone ...................... grams__ 2 
Sodi hydrode (2% solution) ........ cc__ 50 
r e, B  added o A. 
Ceain of o couplers may be incoorated in 
seitive sHver harde emsion layers as described 55 
in Maes and Godowsky U. S. Patent 2,304,940 
or Jelley and Vidure U. S. Patent 2,322,027. Com- 
po 5  12 may be ed  t way. For ex- 
ample, compod 7 may be corrated  a 
sHver halide emuion as descbed in Example 1 60 
of Jeey and Vittum U. S. Ptent 2,322,027. hen 
ed in this way, the exsed emsion layer may 
be developed in a solution hang the composition 
of Part A of the developg solution descred 
above. 
e aromatic amo developg agents used 
with the coupler comds of our invention in- 
clude the mono-, di- and tri-amino aryl com- 
pods and .heir devatives formed by substi- 
tion in the ano group as weH as in the rg 
such as alkyl phenylene diames and ayl 
luylene diames. These compatis are u- 
ly used in the sali form such as the hyoride 
or the sa which are more sable than the 
amies themselves. Suitable compos are dt- 

ethylpphenylene diamine hydrochloride, mono- 
.ethyl÷pçphenylene dïamine hydroclt0ride, «di- 
methylp-phenylene diamine h//droclloridè, 
meth//lp,phën//lene-sulfate and 2+anïino5di- 
eth//l amino .toluene sulfate. The p,amino 
phenols and their»substïtuti0n productSmaylso 
be used where the amino group is unsubstituted. 
Ail of these compounds have an unsubstituted 
amino group which enablës "the oxidtion prod- 
ucts of .the developer o couple with the c01or- 
forming cornpounds to form a dye imagè. 
Our development process ma//be employed for 
helproduction by colored photographic images in 
layers of gelatin or other carrier for the sflver 
halide«such as collodion, organic esters of cellu- 
lose dr synthetic resins. The support for the 
emulsion may be a transparent material such as 
gEss,ëI!ulbse ëstêr or nn-trïiJtreit "rflect - 
irg nïatéial uh/as Pper0r an OltiWC!lii0Se 
estër. Ttie ëinulsi6n my be .0tèda k ingle 
ier On the ,,iiJPt 6r as .supëiJ0d lYéfsn 
0n sr both ides Of the 'sùi)drt. Th siipër- 
posed layers may be differèntilly s4nitlzèd to 
form natural color photographic images in the 
vell-known manner. For example, in a multi- 
 la//er material-sensitizedt0 rëd, green and blue 
light, rësPéctively, our couplers would ordinarily 
be used in the green-sensitive emulsion..layer fo 
form the magenta image. 
Dyes formed from the couplers of our inven- 
.ti0n  have an -äboption ;maximum in - he green 
<sPecral region .which :is Shifted owärd ttie »red 
 by::0ùt . 50 :to0'O:millimiCrons as ' comprëd vfth 
:dyes from Còrresponding çoupiers with a  simple 
1-phenyl-or 'lchl0rophenyl substitunk 
saine rime, there is little or no lnCreaSe in ab- 
 Sorptï0n in the bllë"antl'red regïons' ïJf'the sec- 
9urn. 
We' claire: 
1. The method 6f çrottdcing a "magenta- 
colored image in a silver halide emulsion layer 
which comprises exposing Said layer and de- 
veloping if with a primary aromatic, amino de- 
veloping agent in the presence of a 1-phenyl-3- 
acylamino-5-pyfZ01one coupler compound hav- 
ing ai least two halogen substituents on the 1- 
phenYl radical. 
2. -The method  of 'proddcing "a magenta- 
colòred image ina -silver halide emulsiun tayer 
which comprises exposing said layer and de- 
veloping if with a primary aromatic amino de- 
veloping agent in the presence of a coupler 
compound having the formula: 

CI 
I N----C--NHCOR 
 \co- 

where COR is an acyl radical. 
3. The method of producing a magenta- 
colored image in a silver halide emulsion layer 
which comprises exposing said layer and de- 
65 veloping if with a primary aromatic amino de- 
veloping agent in the presence of a coupler 
compound having the formula: 

Br 
1 NC--NHC 0R 
"- \co-c, 

 where COR is an acyl radical. 
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4. The method of producing a magenta- 
coloreà image in a silver halide emulsion layer 
which comprises exposing said layer and de- 
veloping it with a primary aromatic amino de- 
veloping agent in the presence of a coupler 5 
compound having the formula: 
, /NC-NIIC 0 
--ïl \co_  coco lO 
H CHu 
 15 
5. The method o producing a magenga- 
oelored age in a silver halide emsion layer 
.wh omgrises exgosing said layer and develop- 
ing ig wigh a 9ma aromagi amino develoging 20 
agen in ghe 9resene of a ougler omgound 
having çhe formula: 
c1 
I NC-NHCOCHCH0CHn 
l C 0--CH, 
6. A photographic emsion for foing a 
magenta-colored image comprising a silver harde 
emuion having corporated therein a 1-phenyl- 
3 - acyino - 5 - polone coupler compound 
having at let two halogen substituents on the 35 
1-phel raoEcal. 
7. A phograpc emsion for forming a 
magenta-colored image compring a sver halide 
emuion having incorporated therein a coupler 
comund haAng the forma: 
40 
c1 
 NCNHC 0R 
where CO is an acyl racal. 
8. A phographic emuion for forng a 
magenta-colored image comprising a silver hal- 

8 
ide emulsion having incorporated therein a 
coupler compound having the formula: 
Dr 
I NC--NHC 0 R 
Br-Nc 0 H 
r -- 
where COl is an acyl radical. 
9. A photographic emulsion for forming a 
magenta-colored image comprising a silver hal- 
ide emulsion having incorporated therein a 
coupler compound having the formula: 
ïl N=C-NHC 0--- 
C_/-- / I 
(--_J% 1 ' N HC0CH,0 
10. A photographic emulsion for fonning a 
magenta-colored image comprising a silver hal- 
25 ide emulsion having incorporated therein a 
coupler compound having the formula: 
CHn 
30 I N=C-NHC0 C HCH,0-C,Hn 
ANTHONY IIIA. 
ARNOLD WEISSBEIGEI. 
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